Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 11-1 38645 

(43)Date of publication of application : 25.05.1999 



(51)lnt.CI. 



B29C 67/00 
// B29K105:24 



(21 Application number : 09-308597 
(22)Date of filing: 11.11.1997 



(71) Applicant 

(72) lnventor : 



NTT DATA CORP 
RIKAGAKU KENKYUSHO 

ARAI MASATO 
SHINNO TOSHIKI 
NAKAGAWA TAKEO 



(54) METHOD AND APPARATUS FOR OPTICAL MOLDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
optical molding apparatus at low cost. 
SOLUTION: An exposure head 23 is formed by 
preparing a number of blue color LED, connecting an 
optical fiber to each of them, and disposing a GRIN 
lens at the distal end of these optical fibers. The 
exposure head 23 can form images with respect to 
the image at the distal end face of each optical fiber 
on the exposure range 24 of photosetting resin as ant 
optical spot. Although the diameter of the optical spot 
55 is 0.5 mm for example, the size of pixels 71 within 
the exposure region 24 is by far small, e.g. 62.5 jut m. 
Thus, a number of optical fibers on the exposure head 
23 are arranged in a matrix displaced in staggered 
relation in order for each optical spots 55 to be 
arranged at a pitch of 62.5 /imof the pixel 71 in the 
major scanning direction (Y axis). While scanning the 
exposure range 24 with the exposure head 23 in the 
ancillary scanning (X axis) direction, a multiple 
exposure is conducted by making all optical spots 'ON' capable of lightening the pixels 
relative to individual pixels 71 to be exposed within the exposure region 24. 
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CGR 1 NU>X^SILT, •X'sy H2 3 £*8/£-T 

)icX^7 h 5 5 ch L Tt£ 51 it &Wm (D&ftm® 2 4 ± <C 

0 . 5 mmt*S^, ^>upI^2 4[*]C7)t?^-fe;U7 1 (Z> 
^< XI*jlrtMC'h£^PJ;Lt*6 2 . ^ C 

T\ h 5 5At£*SE <Y«l) ;fr fad fcT * -fc 

7 lcDf-vf 6 2. 5/imtt5cJ;e>t:. ^^^7 K2 
3 ±co 7 T-f A'-^^f fitti:«filfc7 h 'J >y 

* XKffiflJf*. ClOjSft's-y K 2 3TgiJjfe£ (Xtt) 
77^1(C^3tm^2 4 t-.^tl^^, 38tt«#2 4 rto® 
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IBH] 

hU is m % s la £ $ij n -r ^ m n ^ e £ £ ft a. , 

MBMfWKBtt. MffS^Xtf -y hX£H*<ttlBff 

^^iin^r B i Htusii^^nfctf ^-fe;ncHijia7 l cx 
>y hse±§g£:t>'r53fcj£fl2SSB. 

[Sff#3B2] ituIEftft^te* ^IB^^^^CO^^^ 
^rSlfCHtjIBT'cX^ y hcOiS^ct 0 V^IB 1 CDfcT-y^T 
IE^J£n/i1f !£{®<7)ftXtf >y :tlbi 

rfijic i mmo^tmmmm. 

fg£S§£BfTl2Sfl 1 cotf «y ^<fc 2 <D tf -y^rilt 

IS££^?jft{C 1 ^tcM^T/S^Xtf y hfg£2§T U 
< £ 2 *J^±^ L , fn6 2*tt±fl))tX#7^4S 

e y Tizm l ^tii^fcot, HfiiBg']^^7jrsi(ci5® $ 

[UttfJB 5 ] fflBBMttttBtf. 

2) (BE3tX#y S*iB*«filie8*M€*aLT^ 
<5 Pol . Ji^I $ ti-fclSr® ffiM* IC* * tl £ & tf d7 -fe JU £ 4- *fr 
*£LfzwlaZX:Xtfv h £ J»»T # <5> fie Id 5 itfJfBft 

X**^** LTlr^»*J« 1 E«©*j6»«B. 
[»*JS 7 ] MHBB#»3tt*^#L E D"?***** 

N U >X£ $ b (C Wf 3§?J#J1 6 lE^cOTti^ff^^iSo 
UtfjfcJl 1 0 ] All SB L E D^fffeL E D 
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i: tr^irJUJ: 0 ^^^it-T X0)3£X# -y h^fftlS 

10 [0 0 0 1 ] 

5fc5E»«^ xiUSffriEr*3tjfi©jSBK:Wr*. 
[ 0 0 0 2 ] 

[ft*co*£ffi] #ifi#»BK:-3HT, «*tf«r«F»l 8 
27006^£te#<h ITI^< Offi^^bnt^ 

[ 0 0 0 3 ] 

20 -f Xi4*>^0*S < (^jAti'l 5 0 c mx 3 0 c mx 3 
Ocm) . j^m<h LT5tit^^B*«co^< X'bffi^C 

tifiT'fcO, $ *=>«C^Hg(Oa^«C cfcoTli, 2 0 0 V1 

[ 0 0 0 4 ] ^oT, /hSJTSfctififtft 
[0 0 0 5 ] 

9tmt&mm<nmftmmzft*mm-$-z>myt%km. 

tr^-fe;K0 2^7C^^<h tTMt5:t^«5. * 

TtX^^y h*B3tt*«(Cfla»*r* 1 P^±C0^X^-y K 
»4««*Ltl^^, ^GOTtX^y h0)-tl--rXtiSS3t 

[0 0 0 6 ] #£iflc05tifi®£BTI*, ^X^-yh5g± 
-t ;kc 9i x # -y h & mttt-trz> z t<nx- ^ ^m^m^MiD 
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3 

»«c**»ffl©*X#!y <y h 

TJ££t3&#£J(Cfa®t>?cX#>y h*S»»-r« C <b fc^&tf 

[ 0 0 0 7 ] ±K©C£K(;:, h«*B<D#« 
Id*. f/*3|5CO*l!Ti§5fa££;tf X L — -tf K&g§&;ili>$& 

[ 0 0 0 8 ] ftXtf-y hfE±|gli 

Sft1S«<B££3£;£|fincftX#* h Olivet 0 /Jx3V*» 

[ 0 0 0 9 ] JhaScOci; 5 Clt^^X^ >y h^HSr'h 

1 ?iJIzM^TJ#3t , cX* -y b&£.U7 l"( & 
ffiSH (C [6] fC IB o T_t!Bfr§ 1 CO fcf *y ^ iC 3? L U 

ffi^^ot, ©j^s^rfiitcfiis-rs c <tT#*. ceo 

ct^T^IB^JTj^^^^CifCctO, ff§ 1 CO tf y ^J: O^C 

[ooio] ±$z<D&mmft&*jm£:?z>ZL#>iz. mm 

— 3? £^tt> Cco^--$M;:d?^co;t:7-fe-y h S £ j& ffl U 
TWrffi»«&««$1i:S. ftX -y hfS£§§rt<§l 

^n-eniwet HiBis^ t>ts. -co 
h«*«a&*Anfc*tt(cj;*itf, a#x* 

*y MS£§§£t , cX# -y h«t»^^cO tf^-t;KOfl(C^oT 
[0 0 1 1 ] fffla3LfcJ:-3«C, y hJ8£SSc»ft 
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ft? r< ^-CDSfc^gtfcoftCG R I Nl/>X (Grad 
ient Index Lens ; B Vx mftlfi M U > X") £IESaLT, 
*v r to «c ^ 

icfflfife-rsc: c coj: o izffif$.-tz> t . ft? 

7 -Y/\*-cofiti (fflAtfO. 5mm) l;ffiit§/h$^ 
ittlcoftxtf v V C <h^T*#^)o Z<Dmmiz 

'h£t*3fcX#y KSrfflUfttf. 7t3iff^co-^^ffl5iT + 

^£BKJ*«LTfatert*ffiii^ (;:{&< . ^^ftltj/ha 
{t-r*fca&, *^coftjaff^^coi£f&±co* U >y Mi 

[0012] 3^flS<h LTCO L E Dii, ttS * £ Ac It X * )V 
[0013] 1^, 7«cri£<h LTCOL EDli, ^7t^^<&^ 

[0014] *^B^ij;^/;, ytmmjjm fcnits. c 

co?j?£Tti, 3t«fttt»B«>*5t«fi*€r- -t co hf ^ ir ;u 
J: 0^:^t^it< Xco^X^ y h^^^Lt#^> l^J^±co 

30 ^^^>-T^ <o£0. ^milT'c^ff^) . cco^ric 
ctO, m?L^±mLfzL E D <h7^^ 7< A'coffi^-tfcOcfc 
^) (C, tf^-t^ct O^^^TtX^-y h L/y^^T^-fJ. 

[0015] 

i^m<D^m(omm) mi it. *%w<D-nmmm\zfr 

[0016] C0if^i 1 OOli. «it^<CffiMI^« 
40 ««*^*iR^*n^<OK»*BS*^«:KiH*# 1 
<h, cco*^ 1 co Mb ^ ft»J <o *ij f5P n > t!a- 

^3t^tt§, MOT n > tf ^-^ 3 ii, Ethernetcoj; 
5t*mm*v hV-Z 9 ZftLT , 3 3C7cCAD->Xf- A 
5^, iHijOTx-^^^cffl^-^X^-^g > 7^<h'chf$ 
^l-SCi^r^S. 3 ^ 7CCAD y Xf A 5 li, i§fl2tt 
CO 3 ATCtf U >^^f7o TiIff2tatD 3 *7E»««r-^ 

>> 3 > 7 ti, ^00 3 :XrtB^f- 9 ^r^^cO^lMgtC X 
=7 -f X L T&/SCO 2 :X-7c^^^lll^L . ^co&^c02:>c 
50 TcffiM*^— ^^W^f-^&ifSiMWa > tTn.- ^ 3 (z 
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[0017} &f8*ft; l rticte. $fj£i£tS l l m%W. 2 

xmrnmrnmrnmrn 3 s ^ttsviaE^ u a- a 3 &««e 

[0 0 18] WJBffitfl 1 1 rt(C«Z«XU^-^ 1 5^ 
:©I U^— 3? 1 5 ±tC h U-f 1 9 tfimtf*tl&. 

x u i 5 ft'jffli^ > tr zl-^ 3 tcct o xmm^ 

nSZilU^-^ffill«i2 1 iCcfcoTZtt^fp] (± 

+ , hl/i' 1 9H:^ff^l 7 ^fl^fiJc^nrff < <o\z 
-Dtix. xi/^-^i 5li»^l:PITlTU<. 
[0 0 19] h U-f 1 9 <D±Jj<DWlffi±lZ\Z, mmizm 

(Sick, asdfipn > tf a.-* 3 fCct 0 f&jp^ns 

X^^>$AIE^^^2 5l:«t^TX«|^|fiIi:^l!i$ti:6 

*Stt®«2 4t4, C(7)^f§iT'liXli^[S]6 4mm 
Rt/Yi^^]64mmT^0, £ o T . fts fi£ pJ fli it ffi* 
44 1 7 01^0? ®f -fXli6 4mmX 6 4mmtfe5 

(c, m»icf^fiic$n^ji^^ 1 7 x\*m 

eOmmxeOmmt 5 ^)^) o H2 3(i, t"c "7 

7<A-$39$ilLT, LED7"ci3 7C^i^nt 
t>£. Z<D%tLft<D&fflUm&L\*&lzm.WT2>. 

[0020] mm® 1 7 <D&ytm mm) \zmtx. ^ 

n — * 2 7 ^ll^Tl^. Un — *2 7li. frJffiJn 
>t°a-5'3l:J:i9liJi$n§U3-^iiij^I2 9 

[0021] mfswt 1 3cota«&wf5P-r^/t»tc. 
mmxum±: >v 4 1 , 4 3 1 3 coisg£&m 

5 ^t-^ 4 7 «:SK»-r 

[ 0 0 2 2 ] a±<&ffitfc CO ^cait^^fcO) 
14. (ifft^ H23, «77< A*Jfc3 9&tf 

L ED7ti3 7) <0ffiji<!:. *<Dytm®ft<DfflW3>\Z 

[ 0 0 2 3 ] 3 * 7C C A D •> X -r A 5 f£ f£ $ *1 tz 3 * 
TcffiM^-r M4, 2 tt^ffijlctWAtfO . lmm©«T?^ 

C^ita 2 :k7cBik : r--9X& y . - tirt^jt J£^i3 l 

0 0 wftj » 3 > e ^. - $7 3 ic f&*a 5 n 3 . m n =1 > e 

- * 3 14. If, ;*7cH3tt-r- Hl0 2-!t* 
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y h X 1 0 2 4 h'7h(Ot'7h77 yf-^C«t 

'Mytffi® 2 4 ( 6 4 mm X 6 4 mm) CD - v £ tk b 

i^2 4©6 4mmX6 4mm^</-y$, 1024 
\Z9t)),X 1 0 2 4 ZZtfrtoyXP'f *-iS£LT& 
ILTl^. ftoT, :0t7 F7 7 ^f-^§ 1 t* 
u/ M4, flS3fcjK« 2 4 ft CD 6 2 . 5 /* m X 6 2 . 5/im 
0> & tr # i: JHC b . ^eyhCffl "1" M 0 " 

[ 0 0 2 4 ] L E DftiJi 3 7 IC14, ^ t£ jl*§& 2 4 CD Y $I& 
*f6](0-^-f>oe^-b^«cJCffl^-r*l 0 2 4flCOL 
ED^tnt^4. ftlb 1 0 2 4 f@CDL E D t40J£P 

ziy¥3.-9 2>fr%<Dm^xmm\z*>/*yxzz>& 

OlC^ot^S. HI 3 t4 {[I ^ CD L E D(Dji^$:^LT^ 
[H 3 {C^-T£ ? IC, ^LED51li, rt?S!*CD L E D 
7>7'5 3 CDsjfg&CD ]y>XW>ft S 4 y h Lfct><DX 

20 ^o. cnc^77<A-5 s^M^nr^o, 
^eJc^nx^e. &LED53it xz ztivm^mz 
zommmmxte. n&yt (?^g4 7 0nm, 3 m 

W) 

[0025] LED3tiS37rt<0 1 0 2 4 i<DLED5 
1 (C^^^nfc 1 0 2 4 *©3t77-fA-55tt. mi 
i:^lfc7t77<n-^3 9<hlt, H2 3a, 

3>^*1T^S. 8S^'\iyK2 3-Cl4. 1 0 2 4 *^)t7 
30 7 5 5 (&0EJS8&#, a4SMLT»i:ttWt* 

«OGRINl/>X (B«f*»*S! U >X) &W-WVHZ 
iti^Aci 3(z^T<i;-9^GR I Nl/>X'7*l/-h 
5 7jJ«EI$hTl^. r <OG R I N V >X-7l>- b 
5714, (D^ty r -i /N'— 5 5 CE>5fc*§®CDfg! (O^ 

0, ^77<A'-5 5 <tl^fl<O^X#y h) 59$, -e 
roH^IMclSIt^ §^7 7 <A-550fi 
SI4^J>LtfO. 5mmnD, & o T . GRINI//X 
5 7 tC «fc 0^i$n§&«^^7 h 5 9 Oil fit) 0 . 5 

4 0 

[ 0 0 2 6 ] El 4 (4, SS^^y K 2 3 C*3tJ£#:7 t < 
[0027] 1 0 2 4 *(Dtc77^A'-5 5(D&^ti, 

mxm® 2 4 (D Ymtzra-otz 1 o 2 4 flgcos tf 

3 (C^tt-g) 1 0 2 4 $O^77<A'-5 r o <T) > 
S&TfcffiSfe* 2 4 CO tf ^ -k iUCD t° y ^\zm b ^ 6 2 . 5/im 

co e y * x y n tc ?9 o t gE ^ s n ^ s a« & * . l 

b, &^77-f /\'-5 5£Olglie^tJHf -vf 6 2. 
50 5 /i mJ: 0 il^WC^c^l^ 0 . 5mmt$»^^to, C CO tf 
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[0028] ^Ct, 14 IZTK-Tkots. 1 2 8*x8It 
CO 7 7-f /\'-ge?'J£^fflT£o Tftfr^. 1 2 8* CD ft 

T -f A-7 U-f 6 3 <D SfPfifctS. PHIUcLT, 
8*(?)^77<^-7U^ 6 3 <B> £ ffl ;t f £ o 

&7t77<A'-7l/'f6 3(D-6 3(Slli. ^#««Ctt* 

6 4mm(Di^to/: / <-X6 5CD$fC 1 2 8 *CD 
ft 7 7-f A- 5 5 if C £ tCcfc 0 C <hrt* 

tt^ffilJC tr^1r;Hf y ^fc^f 6 2. 5// mXftt^ft 

o r, i^a y h 2 3 (Dftmit, m 2 tc^-r «t o \z. s 

:£CD^-X 6 5 tftfi/otc fcCD <fcft*>) o 

[0 0 2 9] H 4 (r^-r^t 5 C 8 *CDft7 y 1 A — 7 U 
-Y 6 3 CD- 6 3 <S>tfft/vf£myc^ y F 2 3 £X«2r[Sjlc 
-&Tl^ < ^tCckO, -5* CD I 0 2 4 flCDft 7 7— T 
A - 5 5 te, if ft ^2 4 CD Ylfttl&o/i l 0 2 4 f! CD 

tf, -eco i o 2 4^coe^-t;Kc^L3S^^ o#, i 

#, l 0 2 3 mt&SjZttWfiitT Z> £ , ^ 4 JCtk 

-rifTgC07U^6 3CDC07t7T-r/N'-5 5{i, 0#, 

8#> i 6#, -tv^i^i:, o#coe^-tr;b^68 

tf^-fe;Utfy^BfrcOl 2 8 i@CD fcf^-fc^CD{&©£;££ 
t5:<hf:/j:0, 2ItIW7I/< 6 3®07t7 7 <A- 
55te, 111, 9i, l 71, "'t^U^l:. 1 #<& 
fcf ^ -t ^ ^ 8 tf ^ -tr ;U t? y 5=-ia * O 1 2 8 f@ CD t: ^ -fc 

[ 0 0 3 0 ] ft, g)4 (Z^Lfc7 7 -f A — ffiyiJI* — 
&9, S'Jcoge^K fl»J^LtfBI 5 \Z7rk-T <fc 7 ftE*"Jt>«ffl *J 
^T£>£o HScoiE^iJTIi, 1 tT@C07 U< 6 3 (DCD$ 
iC> m 4 cOgg^JlC&tt* 5{tS©7K63 ®^E15 
nSil^J;^!:, 7 PbI Q Y ?j fa co ^ & rt* 7 7 A 
-*St*40. 2 5hdI:^L^2^0)7K|pI±^S 

^I^CDfolIl^^/jNCT^^cOT'. SS*-n h" 2 3 COXW 

[ 0 0 3 1 ] 116 11, 1003t77<M-5 5*^WB 

ffi¥$1l)l7 1 £CD$]f££^LT^5. 

[ 0 0 3 2 ] RCKWLtiO, GRINl/>X^P 
- b 5 7 (Ccfc oTfflffiifcStC 13:32 S ttfc&ftXtf-y h 5 
9 CO S fl I* , & ft 7 r <f A - 5 5 CO m m t ffl C 0 . 5 mm 

rttc^L, fiasco tr^-tz^ t 1 to < X n 6 

2. 5/1BX6 2. 5/iin x-coAc^). ft X # -y h 
5 9(1, -t(0*^^(Cf4EfrS tT^-tr >U 7 3 (®4£# 

IKi L Ac 7 y -f A-fE^JCO&H/]-? r t ^ft 7 7' f A*- 5 5 
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Zt\&mv>Mffifr *>&%£* 1 ^cohf V-tJl 7 3 fCte. 
Ccoe^ir;i/7 3£^D£T3titlO. 5 mmCD $S SB 1*3 

§, *n»^ffi-c«. ccoc i^^'iffi lt, locoes 
^;u&^2£coftxtf >y ht^li:i7fet5c<h(:d:0. 
ft?MT^^> l e Dn&fiyt&mxvEuzmm? z>£ o \z l 

10 [0033] S 7 Ji, CCO^mHftCO/^S$:^^-o (17 

ic^-r £ 7 ic, tr^-tr^u^ 7 3 *&<t2-&2>m{$* 

Z<D¥?-t))/7 3 &<P>b£^Z>\M.m0 . 5mmCO!^ffl[^co 

±Tcotr^-t;u da* r + j enT^Lfe tf^-tr;u) fi^ 

41 ^ t> "3 £ X CO ft X # «y h ^ .^*T $ "It £ «fc 7 fC -T 

tJ^7fct,$^7 7^fA , -7K^ifflt§:i 
i> ^(Cift0^-r^5i^^co^^c^*r ^^-7-fe -y hSco 

[0034] in 8 ti, ±ml itmf&<Dyt®L&mW)-ir&it 
20 ^co$i]^i$a^co^n^^:-ro 

[OO3 5]g5EiCl%0^LAc<^7{C, 3^tcCAD 

-T^> (Xf^Sl) . *(C> 9-nf-y 3 >7 

T , X7^f^Lfc§)B<D2*7C^ttT-5'&^)«L. - 
n^iif^^S 1 0 0 (DM'Mzi > fcfzi.-* 3 icM^ (S 
2 ) . 

[ 0 0 3 6 ] X {C , l!iD>lfi-^3^, J5 CO 2 ;^ 
7C^^^-^(CpJT^co^7-t y hm^3^ffl LT, ^ec02 
30 *7C»«ft*7-fev ha^«t»3RSlta (S 3) . 

tf. |8f:^tJ:vi:, tcco 2 ^tc^^c^R 8 i X*$> o 

^ £ , f ©^SC^-7ty hi83*JDAT, «fc 0^ 
g(OR8 5Ci?I$tf§. SAc. a^LTAl^. tcco 
2 ^TCJgJK^ffilAtfttT*^^^^. ^^^^11^-7^ 
•y harctt^^^-tt^^. I^S(S^-7-t^y hSrtftttf* 

1" CO T § . 

[ 0 0 3 7 ] Cco^7ir >y h BSRffiS £It 5 
jfiOTft*. 'T^Jb'fe, }Ii!t§ct9(:nED5 1 co 
40 t>/t7l^7tX^y h5 9 CO ^ cO tT ^ -fe \z 

bC0 2;^7C^^X-^^ j ec0^^ffl^TL E D 5 1 CO * 

-t^^gSft-T^ftX^-y h&7^ft<&0 (f5jSj(^^, 

^ ^r> m co n npj co t: ^ -t ^ * 4> ^ ^ <h -r ft x ^ -y k i t * 
?xhz>frt>) , ±i^LAc^m^ftco^^^-h^(cf#b 
n^c<^a. f 2^7cfl5^coii^ii^±coe^-k^ 

C^LTfc, -5" CO e ^7 -fe )l & ^ <h "T ^> S fl 0 . 5mm 

co co tr ^ -t ;u ^ 4 1 ^a?, <b -r * £ t co ft x # -y h 

50 * 7<C, hHSJgfflLr«ST)«l&^ 
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m^&$b2ltZ><DTfcZ>. ftoT, ^7t7 hSIi, 9t 

L, mmu^y-t v ^<D^{b4#tt^7nX^y 

^•*6Ttt;gc<£>:t y b S rt*a2£ T £ £ J; 5 {CftoTl^ 

[ 0 0 3 8 ] ±IB^Ji(C<i: OS^^^itfc 2 ^tc^^t^- 
^iin >^ - x-* <hflm*n*. SJfJPn > tf 3 
ti , * IC , :wa>^'f-^^ 1 0 2 4 t'7hXl0 
2 4 f y h O f 7 h 7 y y < ^ - y 8 7 IC i Pi t 5 . tf 10 
yh7y^/-y8 7 CD & fc* *y h M li« tf " 1 " tfi 

LEDt> <t:*-fe;u£#fl:-r*) , "o"#led* 

[ 0 0 3 9 ] #c«c, ^JiSfP n > fcfa-* 3 li, SSaS's-y H 

2 3 co^^^Fl^iq L, jESfttfffettTDSM. fcT-vhT 
•y y< * - v 8 7 fr*>¥v MI£If <^tfi L**/^^ — > 
£fl2j«U. cn«C£^TLEDftj|jR3 7£!Bi&-rs 

( S 5 ) o 

[ 0 0 4 0 ] M/^->IJ*©^ST^-r5. mltl 20 
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